Abstract Low levels of human papillomavirus (HPV) awareness and knowledge have been observed in the few studies conducted among school-going adolescents. Such data are lacking in Germany. To assess awareness of HPV and of vaccination status among girls attending grades 8-13 in Bremen and Bremerhaven, two German cities. Participants completed a questionnaire in school including questions on demographic characteristics, about HPV awareness and on vaccination status. We analysed the relationship between awareness of HPV, of vaccination status and vaccine uptake and several variables including age and migrant background using univariate and multivariate logistic regression. Six hundred and thirty-two girls aged 12-20 years completed the questionnaire. 50 % had no awareness of HPV, 12 % reported being vaccinated against HPV and 57 % did not know whether or not they were vaccinated against HPV. In multivariate analyses, ever had sex was associated with awareness of HPV, and ever been to a gynaecologist with awareness of vaccination status. Our results may be an indication that female adolescents in Germany are not adequately informed and counselled about HPV and associated issues.
Introduction
Human papillomavirus (HPV) is one of the most common sexually transmitted infections and a known causal risk factor for cervical cancer [21] . In 2006 and 2007 the European Commission licensed two vaccines against HPV, which have since been introduced in many countries. In Germany, the vaccine is recommended for girls aged 12-17 years STIKO [18] .
Numerous studies on knowledge on HPV, awareness and acceptance of the vaccine were conducted mostly among adults before and around the time the vaccines were introduced. These studies generally observed low levels of HPV awareness and knowledge ranging from 3.4 to 53 % [8, 9, 12, 14, 22] . Few studies have assessed awareness and knowledge of HPV among school-going adolescents. As among adults, low levels of awareness and knowledge between 5.4 and 66 % have been observed [1, 7, 11, 23] . Awareness has been reported to be higher among females than among males: 16.4 versus 9.6 % in a Swedish study [6] , 71.6 versus 51.2 % in an Italian study [15] , and 50 versus 30 % among secondary school pupils in Hungary [11] .
In Germany these issues have yet to be assessed among school-going adolescents. In a recent survey conducted among 18-25 year old vocational school students in Berlin, only 52 % of the women and 25.3 % of the young men had ever heard of HPV [2] .
Varying HPV vaccine uptake rates have been reported in Europe. During the first year of the vaccination programme, the coverage of the three doses among eligible girls was reported to be about 44 % in Belgium [17] , 53.1 % in Italy and 77.3 % in Spain [10] , and 80.9 % in the United Kingdom [16] . According to estimates based on data from health insurance companies, less than 20 % of 17 year old girls in Germany were vaccinated in 2008 [24] , and the proportions were even lower among younger girls.
We assessed whether factors such as age, migrant background, sexual activity and visit to a gynaecologist are associated with awareness of HPV, of HPV vaccination status and self-reported vaccine uptake among female pupils. The data were collected in the context of a survey to assess awareness, knowledge and practices on sexually transmitted diseases among school pupils attending the 8th grade and above.
Methods

Recruitment of Schools and Pupils
The study was conducted between October and December 2011 among 12-20 year old adolescents attending the 8th grade and above in secondary schools in two cities Bremen and Bremerhaven, located in the north of Germany. The principals of 18 randomly selected government secondary schools were contacted and asked for permission to conduct our survey in their schools. Eight schools (6 in Bremen und 2 in Bremerhaven) agreed to co-operate. The schools are located in different areas of the two cities and included the two school forms offered in the region: schools offering up to the 10th grade and those offering up to the 12th or 13th grade. The teachers, parents of the pupils, as well as the pupils themselves were provided with written information, including consent forms, about the study. Information for parents was also provided in Turkish and Russian. Pupils younger than 18 years old had to have signed parental consent for them to take part in the survey. According to data protection regulations, pupils C18 years could not give information on parents' education without signed consent of the parents.
The study was approved by the ethics committee of the University of Bremen, the Senator for Education, Science and Health, and the Data Protection Officer for the State of Bremen.
Questionnaire
Pupils with signed consent completed an anonymous, selfadministered questionnaire at their school. The pupils were asked to indicate whether they had ever heard about HPV and whether vaccination is possible. They were also asked if they had ever had sex, ever been to a gynaecologist, if they had ever heard of cervical cancer and the virus associated with it, and if they had been vaccinated against HPV. The items ever heard of HPV, aware that HPV can cause cervical cancer and aware of HPV vaccination possibility were combined to form the outcome variable awareness of HPV.
Although frequency of sexual partners and use of contraception were also measured, these were not included in the present analyses. Socio-demographic information such as age, country of birth and parents' educational level was also collected.
For the last variable, three levels were created according to the International Standard Classification of Education (ISCED): 'low' = levels 0-2, 'medium' = 3-4 and 'high' C5 (UNESCO [20] .
Analysis
Data analyses were conducted using SAS version 9.2. We performed descriptive statistics and calculated frequencies for all variables. After reviewing the distribution of the frequencies for the outcome variable awareness of HPV, two categories were built for the variable: no awareness (no question on awareness positively answered) and some awareness (at least one question positively answered). The variable school education of father was not included in the analyses as there were many missing values. For the independent variable school education of mother, the levels 'low' and 'medium' were combined as the number of observations in the former group was very low. Using univariate logistic regression, we analysed the relationship between the three outcome variables, awareness of HPV, awareness of vaccination status and self-reported vaccine uptake, and each of the following variables: age, migrant background, school education of mother, ever had sex, ever having been to a gynaecologist. Multivariable logistic regression analyses were initially conducted including independent variables which were statistically significant in univariate analyses. For the variable awareness of HPV, regression analyses were also conducted comparing the two extreme groups: the group of pupils with no awareness versus those who positively answered at least two items.
Results
There were 2,049 girls registered in the 8 participating schools at the time of the survey, 418 (20 %) of whom were recorded in the school statistics as having a migrant background (defined as language other than German spoken at home). A total of 632 (31 %) girls completed the questionnaire. Of these, 201 (32 %) had a migrant background, 46 % were younger than 15 years old and 53 % were in the 8th and 9th grade (Table 1) . Of all the demographic items included in the questionnaire, the one with the highest proportion of missing values, respectively 'Don't know' responses was parental education (Table 1) . More than 50 % of pupils aged C18 years did not give information on parents' education as they did not have signed parental consent to do so. However, the highest proportion of pupils who reported that they did not know their parents' school education level was among those younger than 15 years old.
Although 94 % of the girls had heard of cervical cancer, almost 50 % did not positively answer any of the items on awareness of HPV, 27 % positively answered one item, 14 % two items, and only 9 % positively answered all 3 items (data not shown). Fifty-two per cent of the pupils with no awareness of HPV were 12-14 years old and 80 % had never had sex. The distribution of pupils according to migrant background was similar among those with no awareness and those with some awareness of HPV: 67 % without and 32 % with migrant background (Table 1) .
All in all, 12 % of the girls reported being vaccinated against HPV and 57 % did not know whether or not they had been vaccinated against HPV (Table 1) . Of those who reported being vaccinated against HPV, 69 % were 15 years and older and 31 % had a migrant background. Forty-one per cent reported ever having had sex and almost three-quarters had been to a gynaecologist (Table 1) .
Of the 361 girls who did not know whether or not they were vaccinated against HPV, more than 50 % were B14 years old and 36 % had a migrant background. Eighty per cent had never had sex and 56 % had never been to a gynaecologist (Table 1) . Awareness of HPV Older age, ever had sex, having been to a gynaecologist and awareness of vaccination status were significantly associated with awareness of HPV in univariate analyses. Similar results were observed when comparing pupils with no awareness to those with some awareness (at least one positively answered awareness item) and when comparing them to those with at least two positively answered awareness items. In both instances, only the variable ever had sex remained statistically significant in multivariate analyses ( Table 2) .
Awareness of Own Vaccination Status
Older age, migrant background, ever had sex, having been to a gynaecologist and awareness of HPV were significantly associated with awareness of own vaccination status in univariate analyses. In multivariate analyses, only the variable having been to a gynaecologist remained statistically significant. Increased, but non-significant odds ratios were observed for the variables age and migrant background (Table 3) .
Self-Reported Vaccine Uptake
In univariate analyses, only the variable ever been to a gynaecologist was significantly associated with selfreported vaccine uptake (OR 2.5; 95 % CI 1.37-4.53). A positive, non-significant association was observed for older age (OR 1.46; 95 % CI 0.82-2.59) ( Table 4) .
Discussion
Using data from a cross-sectional survey conducted among school-going adolescents in two German cities, we observed low awareness of HPV and of own vaccination status among female adolescents in the 8th grade and above. Only 9 % of the participating girls positively answered all three items on awareness of HPV. Other than in previous studies conducted on HPV awareness we did not assess ever heard of HPV, awareness that HPV can cause cervical cancer and awareness of HPV vaccine separately, but instead combined the three items to form a comprehensive HPV awareness outcome. Although our results cannot be directly compared to previous findings, the low levels of awareness we observed, with only 23 % of the pupils responding positively to at least two of the awareness items, are similar to those reported in other studies among school-going adolescents [1, 6, 7, 11] . As this survey was conducted 4 years after the introduction of HPV vaccination in Germany, higher awareness of HPV was expected. This finding is an indication that information on HPV is not effectively reaching the vaccine target population of adolescent girls, especially those younger than 15 years old. Table 2 Results of univariate and multivariate analyses for association between independent variables and the outcome awareness of HPV comparing those with no awareness to those with some awareness (at least 1 item positively answered)
Univariate analyses
Multivariate analyses n O R 9 5 % C I n O R 9 5 % C I As commonly done in studies assessing vaccine uptake, studies estimating HPV vaccination rates generally rely on self-reported information [2, 3, 11] . Adolescents may however not only underestimate HPV vaccination [19] , they may also not know whether or not they are vaccinated.
The fact that more than half of the girls surveyed did not know their vaccination status is disturbing as this appears to play an important role for awareness. Having been to a gynaecologist was significantly associated with all three outcome variables in univariate analyses, and with awareness of own vaccination status in multivariate analyses. It however cannot be ruled out, that some adolescents are being vaccinated without their knowledge on the request of their parents.
In a recent study of secondary school students in Australia, sexually active pupils did not exhibit better HPV knowledge [1] . In our study, results of both univariate and multivariate analyses showed that pupils who had never had sex had less HPV awareness than those who were already sexually active.
Ethnic differences in awareness and knowledge of HPV which persist even after multivariate analyses have been reported in some studies [2, 4, 5, 13, 22] . We observed significant associations between migrant background and awareness of HPV or of own vaccination status in univariate, but not in multivariate analyses.
To our knowledge, this is the first epidemiologic study reporting on awareness of HPV and of own vaccination status among school-going adolescent girls in Germany since the introduction of the vaccination in 2007. Participating schools were randomly selected and included both school forms offered in Bremen and Bremerhaven. Our study has some weaknesses, one of which is the relatively low participation rate. We believe that parental conservatism towards the topic of survey may have played a role in reducing participation. Another limiting factor is the high number of unknown or missing data on parental education. This probably resulted in the apparent underrepresentation of mothers with low educational level.
The results on vaccine uptake have to be viewed with caution as the majority of the participants did not know whether or not they had been vaccinated and the possibility of under-reporting cannot be ruled out [19] . Furthermore, as we relied on self-reported information, we could not assess how many vaccine doses the girls had received.
In conclusion, our findings indicate that HPV prevention and vaccination information in Germany is not adequately reaching young adolescents. More research is needed to investigate factors contributing to unawareness of own HPV vaccination status among adolescents as these might have implications for health prevention and communication strategies.
